Electrophysiological properties of a cell line of the gonadotrope lineage.
The role of ion channels in the secretion of gonadotropins from anterior pituitary gonadotropes has been difficult to study at the single cell level because the cells are difficult to distinguish from other pituitary cell types. Recently, a cell line, alpha T3-1, has been generated that makes and secretes the alpha-subunit of gonadotropins. These cells have GnRH receptors, but not TRH receptors, and are, thus, specific to the gonadotrope lineage. We have used the patch clamp technique to investigate the types of ion channels expressed in alpha T3-1 cells and to test for electrophysiological responses to GnRH and a phorbol ester. These cells express TTX-sensitive sodium channels with rapid kinetics, several types of potassium channels, including Ca2(+)-sensitive ones, and two types of calcium channels. The currents through calcium channels are augmented by application of 100 nM GnRH or 10 nM phorbol 12-myristate 13-acetate, a phorbol ester. The augmentation by GnRH and phorbol 12-myristate 13-acetate is consistent with other reports that a portion of stimulated gonadotropin release is dependent on external calcium and sensitive to block by dihydropyridine antagonists. Thus, this cell line may be useful for studies of mechanisms underlying responses to GnRH.